
Aug. 6, 1940. J. SACHS 2,210,262 
AUTOMATIC CIRCUIT BREAKER 

Filed Feb. 27, 1939 

2a 2w rasways 

ySA 

ŠSS 

2 

2. 
2. 2 2. 

& 

N i 
5 tNS. 

--- D 

NS 
TATS 

/ws/lay7 vow s 

al 

R 

w 

a 

Z77 at 7ft A72 
–777s272 7aa zaf 

Aft-f. 7.e66-ul 27Y f12 2. 

  



5 

t) 

5 

20 

25 

30 

35 

40 

45 

50 

5 5 

Patented Aug. 6, 1940 

UNITED STATES 

2,210,262 

PATENT OFFICE 
2,210,262 

AUTOMAC Cia, (CUT BREAKER, 

Joseph Sachs, West Eartford, Cola, assign of 80 
Colt's Pater at Fire Arras Maraafacturing CO2 in 
pany, Hartford, Cornia, a corporation of Con 
necticut 

Application February 2, 939, Serial No. 258,703 
2 Cairns. 

This invention relates to automatic circuit 
breakers of the type wherein the electro-respon 
sive means comprises a bi-metallic element adapt 
ed upon being heated and deflected to cause the 
automatic opening of the circuit. The invention 
is applicable to a circuit breaker of this type 
wherein the bi-metallic element is bodily mov 
able With the movable contact as exemplified in 
my reissued Patent No. 20,018 entitled Automatic 
circuit breaker. 
With any such automatic circuit breaker 

utilizing a bi-metallic strips as the sole electro 
responsive means for effecting opening of the 
circuit, there is an appreciable delay in the open 
ing by reason of the time required for heating 
and deflecting the strip. In some instances it is 
found desirable to provide for a delay in opening 
Somewhat greater than that ordinarily obtained, 
and it is the general object of the present inven 
tion to provide for such increased delay. 

In accordance with the invention I provide not 
Only the usual current carrying bi-metallic strip 
but also a second strip which does not carry cur 
rent, but which is closely adjacent the first strip 
So as to receive heat therefrom. This second 
Strip upon being heated acts mechanically on the 
first strip to increase the deflection thereof, but 
this mechanical action of the second strip upon 
the first is necessarily delayed on account of the 
time required for the heating of the second strip. 
In the accompanying drawing I have shown one 

Suitable embodiment of the invention, and I have 
Selected for illustration the mechanism shown in 
my co-pending application for Automatic circuit 
breakers, Serial No. 152,020 filed July 6, 1937. 
It will be understood however, that I do not limit 
myself to the mechanism shown and the drawing 
is intended for illustrative purposes only and is 
not to be construed as defining or limiting the 
scope of the invention, the claims forming a part 
of this specification being relied upon for that 
purpose. 
Of the drawing: 
Fig. 1 is a front view of a circuit breaker em 

bodying the invention, with certain parts broken 
away to show other parts more clearly. 

Fig. 2 is a vertical sectional view taken along 
the line 2-2 of Fig. 1. 

Fig. 3 is a fragmentary vertical sectional view 
similar to Fig. 2, but showing the parts in the 
positions which they assume upon automatic 
opening While the handle is held in closed-circuit 
position. 

Fig. 4 is a view similar to Fig. 3, but showing all 

(C. 200-6) 

of the parts including the handle in open circuit 
positions. 
A main base or housing is provided which 

Supports the circuit breaker mechanism and all 
of the conducting parts. As shown this is an 
integral structure comprising a rear Wall a and 
tWO forward projecting side walls b, b which 
are Spaced apart and which are identical in con 
Struction. The housing has a front cover 2 
which may be of metal, an insulating sheet 3 be 
ing interposed between the cover and the hous 
ing. The cover 2 and sheet 3 will be referred 
collectively as constituting the front cover plate. 
The front cover plate is held in place by screws 
4, 4 which also serve to secure the housing to 
a metallic supporting plate 5. The supporting 
plate 5 is Secured by suitable means, such as 
ScreWS 6, 6, to the rear Wall of an Outer metallic 
casing . The casing has an openable front 
cover 8 secured by screws 9, 9, the said cover 
preferably having a central depressed portion 
8 closely adjacent the housing cover 2. 
A stationary main contact () is provided which 

is carried by a resilient conductor located near 
the upper end of the base or housing and held 
in place by a screw 2. A nut 3 on the screw 
2 cooperates. With the conductor to form a 

wire terminal. A stationary conductor 4 is se 
cured to the base or housing near the lower end 
thereof by means of a screw 5. A nut 6 on 
the screw 5 cooperates with the conductor 4 to 
constitute a wire terminal. 
A mechanism Supporting frame is positioned 

between the main side walls b, b of the hous 
ing, this frame comprising two similar plates 
f7, 7. The frame is so engaged by the housing 
that rearward movement thereof is prevented, 
and for this purpose the plates 7, 7 have lat 
eral projections 7a, a which are seated in 
notches in the side walls of the housing and 
which prevent rearward movement of the frame. 
Forward movement of the frame is prevented by 
the front cover plate when the said plate is in 
place. 

Directly connected electrically with the sta 
tionary conductor 4 is a flexible conductor 8. 
For making and breaking the circuit between 
the contact and the conductors 4 and 8 there 
is provided a contact carrying member which is 
movable about a fixed axis. The said contact 
member comprises a conducting element or bal 
9 which carries a movable contact 20 adapted 

to engage and disengage the stationary contact 
(). The contact member also comprises an arm 
2 which is in generally parallel relationship with 
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the bar 9 and which is formed of sheet metal 
bent to a U-shape to provide two similar legs. 
The conducting bar 9 has an angularly bent 
portion 9 which directly engages the transverse 
portion of the operating arm between the two 
legs thereof, the last said portions being held 
together by a rivet 22. 
The contact member is pivotally mounted be 

tween the plates f, of the frame, by means 
of a transverse bearing member 23. The bearing 
member 23 is supported in insulating bushings 
24 which insulate the contact member from the 
Supporting frame. Surrounding the member 23 
is a coil spring 25 which engages the arm 2 and 
also engages an insulating member 26 extending 
transversely between the frame side plates, this 
Spring thus serving to bias the contact member 
in the contact disengaging direction. Projec 
tions 7b, b on the frame plates serve to engage 
the legs of the arm 2 and thus limit forward 
noVement of the contact member. 
A handle or operating member 27 is pivotally 

Supported on the Supporting frame by means of a 
pivot pin 28 extending transversely between the 
frame side plates. The forward or handle por 
tion of the operating member projects through 
suitable openings in the front cover plate of the 
housing and in the front cover 8 of the outer 
casing. The operating member 27 is biased in 
the clockwise direction by a spring 29. 
In Order that the operating member 27 may 

Operate the contact member, there is provided a 
Connecting mechanism which is controlled by 
means of a bi-metallic element 30 bodily mov 
able With the contact member and serving in and 
of itself as a latch which cooperates directly 
with an actuator 3 mechanically connected with 
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the operating member. 
The actuator 3 is carried directly upon the 

arm 2 of the contact member so as to move 
bodily therewith, and it is pivotally mounted at 
32 between the two legs of the said arm. The 
actuator 3 is insulated from the arm 2 by 
means of suitable insulating bushings (not 
shown) which surround the pivot pin 32. The 
actuator 3 extends rearward and projects 
through a slot in the conducting arm 9. 
A link 33 is pivotally connected with the oper 

atting member 2 at 34 and with the actuator 3 
at 35. With the parts in the normal closed-cir 
cuit position as shown in Fig. 2, the pivotal axis at 
34 is above a straight line connecting the pivotal 
axes at 28 and 35, the operating member itself 
thus cooperating With the link 33 to form a nor 
mally locked toggle. A member 36 extending 
transversely between the frame plates engages a 
Suitable shoulder on the handle member to limit 
movement thereof in the COunter-clockwise di 
rection. 
The before-mentioned latch 30 normally en 

gages the actuator 3 and holds it in its normal 
relationship with the other parts as shown in 
Fig. 2. The bi-metallic latch 30 may be mount 
ed and held in different ways, but as shown it is 
provided with an angularly bent portion 30 
which is parallel to and in contact with the an 
gularly bent portion f 9a of the conducting bar 
9. It may be held by the same rivet 22 which 
connects the conducting bar 9 with the operat 
ing arm. 2. The before-mentioned flexible con 
ductor 8 is electrically connected with the bi 
metallic latch 30 near the upper latching end 
thereof. This connection may be effected by 
brazing. 
With the circuit breaker in closed-circuit po 

2,210,262 
sition as shown in Fig. 2 it will be apparent that 
electrical connection is established from the sta 
tionary contact 0 to the movable contact 20, 
thence through the conducting bar 9 and the 
rivet 22 to the bi-metallic latch 30, and thence 
through the flexible conductor 8 to the stationary 
conductor 4. 
As already stated, the contact member is biased 

in the circuit-opening direction by means of the 
spring 25, and the operating member is biased in 
the clockwise or circuit-opening direction by 
means of the Spring 29. However, actual move 
ment in the circuit-opening direction is normally 
prevented by reason of the described toggle rela 
tionship between the operating member itself and 
the link 33, it being understood that the latch 30 
normally holds the actuator 3 from relative 
movement in the clockwise direction. 
Normally the operating member 2 may be 

moved to move the contact member and thus open 
Or close the circuit. During Such normal move 
ments the latch 30 remains engaged with the 
actuator 3 i. 

If the handle or operating member 27 be held 
in its closed-circuit position as shown in Figs. 
2 and 3 and if an abnormal current condition 
Such as an Overload is attained, the bimetallic 
latch 30 is automatically deflected rearward as 
indicated in Fig. 3 So as to disengage and release 
the actuator 3. 
When the actuator is no longer held by the 

latch 30, the entire contact member is moved 
by the spring 25 to its open-circuit position as 
shown in Fig. 3, the actuator 3 and the link 33 
assuming the relative positions shown in that 
figure. If the operating member be released 
after the parts have moved to the relative posi 
tions shown in Fig. 3, the Spring 29, moves the 
operating member to the position shown in Fig. 
4, this in turn moving the link 33 and the actu 
ator 3 to the positions shown in that figure. 
The actuator is thus restored to engaged or en 
gageable relationship with the bi-metallic latch 
3. 
The operation has been described as it occurs 

When the handle is first held and then released. 
Ordinarily, however, the operating member is not 
held and it starts to move to its open-circuit p0 
sition as soon as the actuator has moved far 
enough in the clockwise direction to break the 
locking relationship between the Operating men 
ber and the link 33. All of the parts thus move 
practically instantaneously to the position shown 
in Fig. 4, the actuator being immediately restored 
to engaging relationship with the latch. AS SOon 
as the latch has cooled sufficiently the Operating 
member can be moved to again close the circuit. 
In order to adjust the bi-metallic latch 30 for 

purposes of calibration it may be desirable to 
provide an adjusting screw 37 extending through 
a hole in the said latch and into a threaded hole 
in an extension 28 of the operating arm. It will 
be apparent that by adjusting the screw 3 the 
latch 30 may be moved within certain narrow 
limits so as to be adapted to release the actuator 
upon the attainment of predetermined overload 
condition. 

In accordance with the present invention I 
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not only provide a bi-metallic element such as 
30 but also a second bi-metallic element such 
as 38 closely adjacent the element 30 and in 
fixed relationship therewith. As shown, the ele 
ment 38 is between the element 30 and the con 
ducting member 9, the two elements being sepa 
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rated by a sheet 39 of suitable insulating ma- 5 



0. 

5 

2,210,262 
terial such as mica. As shown the bi-metallic 
element 38 has an angularly bent portion 38a 
between the portions 308 and 98, all of the said 
portions being held by the said rivet 22. The 
bi-metallic element 38 and the mica, sheet 39 
have relatively large holes therein to provide 
ample clearance for the adjusting Screw v3. 

Let it be assumed that the circuit breaker is 
Subjected to a moderate overload which the bi 
metallic latch 30 would carry indefinitely with 
Out Sufficient deflection to cause release of the 
actuator 3. However, the latch 3C is heated to 
Some extent and the heat thereof is slowly trans 
mitted to the bi-metallic element 38. The ele 
ment 38 is of such character that it has a greater 
amount of deflection for a given temperature, and 
therefore the element 38 upon finally becoming 
heated deflects rearward and acts mechanically 
on the latch 30 to increase the deflection thereof. 
The latch 30 upon being thus additionally de 
flected releases the actuator 3 and the circuit is 
Opened in the manner already described. 
What I claim is: 
1. In combination in an automatic circuit 

breaker, a contact biased for movement to break 
the circuit, releasable mechanism normally hold 
ing the contact in closed-circuit position and in 
cluding a bi-metallic element held at one end and 
capable of deflection when heated to cause the 
other end to relatively move and thereby effect 
the release of the mechanism, means for Con 
necting the bi-metallic element in the circuit to 
cause the heating thereof as the result of excess 

3 
current conditions therein, and a second bi 
metallic element positioned immediately ad 
jacent the first element but mounted and ar 
ranged SO as not to carry current, the Said Sec 
Ond element being heated and deflected solely 
by heat transmitted from the first element and 
the Second element when So heated and deflected 
acting upon the first element to increase the de 
flection thereof. 

2. In an automatic circuit breaker, the combi 
nation of a stationary contact, a movable contact 
member having a contact adapted to engage and 
disengaged the stationary. Contact, the said con 
tact member being biased for movement toward 
its open-circuit position and being normally me 
chanically held against such movement, a ther 
mostatic bi-metallic element supported upon and 
bodily movable with the contact member and con 
nected in the circuit to be heated upon the at 
tainment of an abnormal current condition there 
in and thus deflected so as to mechanically re 
lcase the contact member and permit it to auto 
matically move to open-circuit position, and a 
second bi-metallic element positioned imme 
diately adjacent the first element and bodily 
movable therewith but mounted and arranged 
so as not to carry current, the said Second ele 
ment being heated and deflected solely by heat 
transmitted from the first element and the sec 
Ond element when so heated and deflected act 
ing upon the first element to increase the de 
flection thereof. 

JOSEPH SACHS. 
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